Objective: To portray an information literacy programme demonstrating a high level of integration in health sciences curricula and a teaching orientation aiming towards the development of lifelong learning skills. The setting is a French-speaking North American university.
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Background
The reference team of Bibliothèque de la santé at Université de Montréal (UdeM) has developed over the last twenty years an information literacy programme showing a high level of integration in health sciences curricula. We have leveraged our past successes by introducing specialised workshops and innovative online guides. Originally focused on effective database searching, the teaching orientation now aims towards the development of lifelong skills in finding and appraising the literature.
Historical perspective
Integration of library instruction (LI) in UdeM's academic programmes in biomedical sciences began in the early 1990s and evolved one small step at the time, as a result of one-on-one discussions involving Health Library librarians with faculty members or library committees 1 The concurrent adoption of an information literacy education policy at UdeM was critical in promoting the integration process of LI to stakeholders 4 . Over this time period the Health Library also became involved in the regular evaluation or accreditation of academic programmes, providing LI statistics and hosting visits from external evaluators. 4 In particular, academic standards required by the introduction of the CanMEDS
Competency Framework 5 played a key role in the integration of LI in medical curricula.
Meanwhile, a 2003 survey among Québec's seven universities established that an alarming proportion of 1 st -year students lacked basic information searching and appraising skills 6 . Most respondents could not characterise scholarly journals properly, were unable to identify the citation format associated with a journal article and were However, the current literature reports that despite a generalised access to the Internet, college students lack many of the skills required to search, filter and appraise the torrent of information available 8, 9 . In particular, studies point out that college students from the health and medical professions would benefit from customised instruction improving eHealth literacy, which may be defined as "the ability of individuals to seek, understand, and evaluate health information from electronic resources and apply such knowledge to addressing or solving a health problem" 10 . Indeed, the appraisal component of online health information searching has gained more importance in our LI programme over the years, as demonstrated by the progressive integration of evidence-based practice workshops in ten academic programmes. Moreover, the most recent professor request for 5 a library workshop stressed the need to teach formal methods to evaluate the quality of freely available online health information.
Setting
UdeM is the largest French-speaking university in North America, with more than 45,000 Health Library is located in the main building of the Montréal campus, and its information commons is equipped with a computer laboratory that can seat 40
participants. The teaching language is French. As the majority of search interfaces and bibliographic tools are in English, we address the importance of using English search terms in most databases in order to get significant results.
Teaching philosophy
Reflective practice is a process where instructors understand and shape skills and abilities as they teach, instead of simply assessing their performance at the end of an interaction 12 .
The core principles of this approach are integrated as much as possible in our setting. To begin with, as studies report the importance of personal relevancy to student learning 13 , Health Library's instructors focus on concepts appealing to students such as addressing the benefits and drawbacks associated with conducting a more sophisticated search in a database (e.g. MEDLINE) compared to the rapidity and facility of a general search engine (e.g. Google Scholar). Search examples are also customised according to the students' discipline and set in a context of interprofessional practice.
Next, all Health Library workshops include a hands-on exercise component encouraging direct input from students. Instructional design is centered on building a profitable learning experience rather than teaching a succession of database functionalities or library resources. Workshops thus encourage the comprehension of threshold concepts.
These differ from learning objectives in that they are gateways for student understanding that, once traversed, transform the student's perspective 14 
Objectives
 To describe standard curriculum-integrated workshops as well as specialised classes offered at Health Library, including the various learning assessments used.
 To discuss the positive outcomes of LI in our setting, such as opportunities to engage with faculty and students.
Methods
The following array of instructional offerings features various assessments of student learning going beyond testing content knowledge and levels of competency 13 . 
Standard curriculum-integrated workshops
MEDLINE (PubMed or OvidSP interface)
This workshop consists of a 1. The PubMed training offered to 1 st -year students enrolled in the B.Sc. Biopharmaceutical
Sciences programme offers another activity where groups of four students working on their own search topic must submit their proposed search strategy to the librarian for review.
Evidence-based practice (EBP)
Objectives of this workshop are to present the different types of clinical publications and to introduce relevant resources in evidence-based practice including EBM Next, a 2-hour workshop is scheduled at the Health Library lab where participants follow a detailed worksheet including importation of specific references from various sources, adaptation of a bibliographic reference for a book chapter and insertion of references in a manuscript.
Common pitfalls and optimal parameter settings for this complex tool are presented as well. The session is led by a librarian while a library technician provides assistance to participants as questions arise. We highlight that EndNote support from the IT technician is available postworkshop. Students hand in the final bibliography as well as a specific manuscript page.
When integrated in graduate programmes the workshop format is a 3-hour session comprising the above elements, except there is no marking associated with worksheet completion. 
NCBI databases
Increasing library involvement in bioinformatics can help address information needs of a broad range of students, researchers and clinicians who must navigate through hundreds of publicly available applications, tools and databases 18 . In Canada, although no data was collected from Québec, a recent survey found that bioinformatics services such as workshops or online tutorials were provided by less than 20% of librarians 19 . To provide library services for this growing field, a Health Library librarian with past experience in molecular biology attended a continuing education course in bioinformatics 20 .
14 As a result a 2.5-hour session was designed and first introduced in January 2010 21 . The instructor presents differences between primary data sources and value-added databases from the National Center for Biotechnology Information (NCBI) such as Gene, OMIM, Conserved Domains and Biosystems. Emphasis is put on practical exercises in order to facilitate database discovery. A "Practical bioinformatics" online guide complements the workshop.
International collaboration in Haiti
Between Librarians professionally grew from this experience, as they adapted their teaching style and workshop contents to a clientele showing diverse levels of information literacy and technological abilities. The impact of their contribution to the education of future health professionals was also 15 more tangible in this particular setting. Sadly, the January 2010 earthquake has greatly affected the project. In addition to email reference, an online course guide was developed to ensure virtual library support to PARC students 23 .
Virtual library instruction
Online Along with fourteen subject guides, Health Library has designed health literacy-oriented webpages and videos to assist students with more in-depth aspects of their literature searches.
Topics are listed in Table 2 and include standard offerings such as finding practice guidelines or consumer health information.
Table 2. Page views of online LI guides designed by Health Library librarians (2012).
Guide Page views
Building a search strategy 634
Citing using Vancouver style 27 258
Comparison of PubMed and MEDLINE (OvidSP) interfaces 1623
Configuring filters in PubMed (video) 179
Consumer health information 407
Critical reading of medical articles 5143
EMBASE features and comparison with MEDLINE 1617
Evidence-based practice in MEDLINE 231
Finding documentation upon becoming a health professional 391
Grant applications 266
Images in health sciences 468
Information for health sciences professionals trained outside Québec 2260
Health statistics 587 
Pharmaceutical information 14790
Practice guidelines 1134
Reference works (dictionaries, encyclopedias, directories and literature reviews) 6101
Scientific communication 3485
TOTAL 72833
Some guides are unique among Québec academic libraries. The "Laboratory research" guide, for example, outlines useful sources to find protocols and methods as well as a section on laboratory management. A popular guide focuses on resources available for foreign health professionals who wish to practise in Québec, while another helps students to transition to other specialised health information sources after graduation. A guide focusing on mobile health applications was published in September 2012 and another on interprofessional collaboration is currently under development. Table 3 
Results
Programme evaluation
Measuring the actual impact of LI on participants can be achieved through various means. A frequently used method is to ask students to carry out a literature search that is then marked using a score for features of the search, such as the ability to use subject headings 25 . Most curricula-integrated Health Library workshops rely on this approach. For example, as an indication of the effectiveness of the MEDLINE session, the average grade for 1 st -year medical students was 9.7/10 in the Fall 2011 session. As students are invited to show their search strategy to reference staff before handing in their assignments, concepts that were not well assimilated during the session may be further explained during a one-on-one interaction.
But this particular assessment does not guarantee that notions acquired during the workshop will be retained over a long-term period. Accordingly, a study found that although 71% of students successfully completed workshop exercises, two weeks later very few demonstrated that they could utilise new tools and apply new search skills to a new topic, or that they could incorporate 18 new knowledge of resources and searching techniques into their final projects 26 . To reinforce the learning process, Health Library collaborates with faculty to ensure that whenever possible, LI precedes an individual research project. In the Pharm.D programme the gain of knowledge and skills is facilitated by encouraging students to remain proficient throughout the entire curriculum, as several pharmaceutical information sources and articles must be referenced in assignments.
Another popular appraisal option is to survey participants using a questionnaire focusing on their perception and satisfaction of the training received, such as duration, relevance to the academic programme and difficulty of the hands-on portion of the workshop 25 . Health Library relies extensively on this method when assessing newly introduced offerings. Constant adjustments are thus performed on content and exercises to meet the needs of users.
For instance, based on the comments from evaluation forms completed by attendees of the "Introduction to pharmaceutical patents" workshop, the design changed considerably from a 2-hour presentation in 2009-2010 to a 2.5-hour hands-on format in 2010-2011. The content now deals more closely with pharmaceutical patents and is more targeted at information sources and databases accessible via UdeM libraries or freely available. When asked whether or not they would benefit from this workshop in their work or studies, 50% of the participants agreed and 47% fully agreed. Similarly, most participants in the "NCBI databases" sessions were previously unaware of the resources presented and estimated that they were relevant to their studies. They also agreed that the workshop should be integrated in an undergraduate course.
Using additional reliable assessment tools would increase the validity and reliability of our results, such as the Fresno test used to assess competency in evidence-based practice 27 .
Supplementary evaluation of training activities in our particular setting could rely on critical incidence analysis, a qualitative method showing readily the impact of training 27 . Another 19 avenue to consider is the assessment of searching and evaluation skills in library-trained students a few years after graduation.
Lastly, although Bottoff and Todd 28 report that assessing the impact of Web-based LI activities is difficult, this should not be overlooked. Web page metrics using Google Analytics is a simple way to determine the popularity of these guides, as shown in Table 2 . One possible limitation to the success of some of these pages is their linear and static format: upgrading them into interactive guides is a long-term project. Updating the guides with current information is another challenge for a small reference team; feedback from users also contributes to content evolution.
For example, faculty comments prompted a complete revision of the Drug Development subject guide in order to better reflect the steps involved in the drug development process.
Discussion
Evident The daily contribution of library and IT technicians is also significant for the consolidation of knowledge and competencies acquired during all components of our LI programme.
Despite a strong base and a dynamic reference team, the constant progression of Health Library's LI programme will eventually reach its peak, considering the actual team's restricted size and the library's implications in other ventures. Although virtual LI solutions are already in place, awareness to and effective use of emerging technologies will allow the library to reach out to its users and fill their information and learning needs by using the diffusion channels that they favour, may those be social networks, mobile applications or other media.
*In Québec, library technicians hold a post-secondary diploma (three-year programme) in 
Key messages
Implications for policy:
 This case study illustrates how information skills can be successfully embedded into health studies curricula and discusses positive outcomes of an extensive library instruction programme.
 Professional development of health library and information personnel is essential to maintain current awareness of instructional topics as well as technologies.
Implications for practice:
 Integration of information literacy in health sciences curricula is an iterative process requiring time, resources and close collaboration with faculty.
 Using a learner-centered approach engages both instructor and trainees.
 Online health information literacy guides are an important component of library instruction.
Example of MEDLINE (OvidSP) assignment
Use the Advanced Ovid Search mode to perform the search.
QUESTION:
Can bottle feeding of infants cause dental caries? (1946 to 1995)  Include, if present, all the more specific terms included under the selected MeSH terms.
 Put the focus on selected MeSH terms.
 Restrict the "dental caries" subject to the etiology qualifier.
 Limit the search to children from 0 to 23 months.
 Limit the search to articles published in French or in English.
1)
Print the search history and the bibliographic references from the five first results using the "citation" format (title, author and source).
2)
For each article, please indicate by YES or NO if UdeM libraries have or already had access to the journal (either in print or online versions). It is not necessary to take the year of publication into account or to indicate which branch holds the subscription.
